interactions between coagulation factors and other blood components, but not taking into account the context in which haemostasis takes place at the injury site. However, decades ago it was established that other mechanisms, such as vasoconstriction and the formation of extraluminal soft clots, are key mechanisms involved in the initiation of haemostasis in ruptured vessels (see Table 1 for a selection of evidence from relevant studies). [2] [3] [4] [5] The initial experiments hinting at the importance of injury-site vasoconstriction and formation of extraluminal clots are more than 50 yr old. Although we recently demonstrated the importance of injury site clot formation in haemostasis using ultrasound elastography (see also Table 1), 6 it seems that these mechanisms, despite their obvious importance, have been largely overlooked in recent research. We believe that the lack of appropriate models may be the main reason why these mechanisms have not received more attention. One method of particular interest for studying thrombus formation in vivo is intravital confocal microscopy. 7 Advances in real-time live confocal microscopy have made it possible to visualize thrombus formation as it occurs in vivo. Until now, this method has been helpful for increasing our understanding of certain aspects of coagulation, such as the interaction between fibrin generation and platelet deposition during the process of thrombus formation. 8 However, a major shortcoming of current in vivo models is that intraluminal thrombus formation is generally induced with ferric chloride injections or laser beams targeted at blood vessels. 8 The fact that vessels are not cut and local blood flow and pressure are not also considered, means it is impossible to investigate haemostatic mechanisms specifically involved in perioperative bleeding. We believe that coagulation following cut-vessel injury differs significantly from what is observed with present intravital thrombus models, 7 9 where the thrombus forms under normal flow conditions. Conversely, in cut vessels, the thrombus instead forms in the extraluminal space. We therefore believe that an intravital model for confocal microscopic assessment of cut-vessel outflow is needed to study these mechanisms in greater detail. Such a model would allow for a thorough investigation of mechanisms specific to perioperative bleeding, such as injury-site vasoconstriction and formation of extraluminal soft clots described previously. Challenges in developing this model include the creation and validation of molecular tools for visualizing fibrin formation and other coagulation processes under these conditions with high sensitivity and specificity. Furthermore, as cut vessels are not static because of contraction, retraction and pulsation, 4 obtaining high-quality confocal imagery under these conditions represents a challenge.
Although developing an intravital model of cut-vessel outflow will be challenging, the rewards in terms of increased understanding of bleeding could be major. Therefore, preparations for the development of a method that will allow for real-time live confocal microscopic assessment of cut-vessel outflow in a rodent model are underway. The utility of intravital microscopy for imaging biopsies to assess organ function was recently demonstrated, 10 and it should be feasible to adapt this method to image cut-vessel outflow. Such a model, with adaptations for arterial or venous blood flow simulation, has the potential to have a large impact on our understanding of perioperative bleeding that could translate into improved treatments. Considering the risks associated with severe bleeding and the importance of properly managing coagulopathy, such a model is way overdue. 4 5 In dogs, bp and haemostasis was assessed following transection-induced arterial haemorrhage.
Subsequently, bp was increased by epinephrine injection/blood transfusion A significant drop in bp from blood loss was required before spontaneous haemostasis. Investigation of the injury site revealed that the area surrounding the arterial ends were covered by a newly developed blood clot. 
